Incomplete rejoining of DNA double-strand breaks in unstimulated normal human lymphocytes.
We investigated the repair kinetics of DNA single-strand breaks (SSBs) and double-strand breaks (DSBs) in unstimulated normal human peripheral blood lymphocytes (HPBL). SSBs and DSBs induced by gamma-irradiation (at 0 degree C) were assayed without radiolabel by alkaline and neutral filter elution, respectively. Incubation of irradiated cells at 37 degrees C for various lengths of time demonstrated that the percent DNA rejoined increased until it reached a plateau at approximately 60 min; this repair plateau underwent no substantial change when incubation continued for 20-24 h. The level of the plateau indicated how closely the elution profile of DNA from cells irradiated and incubated (experimental) resembled the elution profile of DNA from unirradiated cells (control). After 6 Gy and 60 min incubation, the alkaline elution profile of DNA from experimental cells from 5 donors was indistinguishable from that seen in DNA from control cells, suggesting that rejoining of SSBs was complete. In contrast after 100 Gy and 60 min incubation the neutral elution profile of DNA from cells from the same donors demonstrated that, compared to DNA from control cells, rejoining of DSBs was approximately two-thirds complete. In the range of 2-8 Gy, 85-104% of SSBs were rejoined after 60 min incubation; in the range of 30-120 Gy, 46-80% of DSBs were rejoined after 60 min incubation. These unexpected results stand in contrast to our previous studies with confluent normal human diploid fibroblasts (HDF), in which rejoining of both SSBs and DSBs was greater than 90% complete by 60 min repair incubation and 100% complete after 18-24 h.